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R2HR7 ^3r< t; Uo^ 7HH5Sflfcfj*t> 
*-T £ «36fb^*T* h z k ZWffl tir&yxb-^x 20 

1 msm 2 ] wsmyx b &wi88&k"ct> o , Mia* * 
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x h i 0 fgv « 1 3 mmmz * 

[11*113 ] imZ'fXblZi.&mthK »500nm 

«t h z t zftwt -t tmsm 1 tiaa 

[ft *ii4 ] rnmyx b t^mtmrnvh o . wie* 

x b i Offiv^S 1 June 1 IffiRlSfco; fc ^WH^-f 

mmmzmmyx b commytmMTmz hzkit 
wmt-r&msm 1 ^zmmyx b mbm, 
[ffif<ifl6] Ri ^it/ifflr/^/n? 

-tzmtm 1 {ztm<r>yx b-*x h&m. 

[|**II8] Ri Ci-C 8 o4HRifcIiifiM«9 




40 



*itt&z t tmkb't&mxm 1 izmmnyx b -* 



to— >M3 Jit^r h 5 7i-;M * >t&»& 5: 

« 77 iw <.v'-)vm t tz ii&rg&te&csM s tut % iv 
mmyx b tmu^x b£<o 4^ v vs> h . ^> v 7° • 

[ff 1 1 ] MIB^7WSV'-;^a<7)^^ <htlo 

itmm 1 2 ] mriByx h imx3&£tirei> 0 . fria 

*XhJ; 9teV«lJ®S3»f:|m£ko£fc£iBffii: 

-rsit^ii 1 0 tcfBttw^-'x h -ft a b^ytm. 
imsm 1 3 ] mriayx h ^m^^T* 0 , mriB 

*x h J: 0 fiv^fff 1 1 SOFKlBfr to; fc k 
■t&Wmm l 0 (cKtt<oy^ h M6*iR. 

[Il*ai4] HfflEyXhtJ;^^^, 500 nm 



(3) f§HH2 0 0 3-3 1 79 66 

3 4 

=t vmv&^Tmz zmwit-t&mmi i o tie * imsm i s ] h*^^ 





-A'-c* 0 » * 50 tiTte^x h (iHfriB^x n ± 0 ffii^ss 1 flue 3 mmtmz 



(4) 

5 

[0001] 

(OLED) t^H-ftHBW (e 
missive layer) t LT^Tffl&y'X h 

&X&£TflRt&'X MBfcf* (emitter) £iR§ 

?&zotzmL2tvk.-fcAh*miicmb-t&. mzn io 
t LvmmmfMza \ >x s aw^sna*)^ frr ft y* h 
zm-zy* t -*x h&ztt^t^-z, . 

[00 02] 

[fiS*0&frj] *«SfcfcT' , W X ( o r g a n i c 1 
ight emitting device, OLE 

d) imm. wnu > : jt7i±xx (ito) coxo^m 
BMTi±mmm^^^mm (anode) s kwiza 

/hSvMtJ* (cathode) 3B£«*j&>£>& 

i^fLfcf:*, jew* (*-/H &£un9M (m^) 

t ± 0 iff < & 0 , *&«^fcl±*-;H»SJ±fc(±« : fil 

B. R. Hsieh, Ed. , rOrganic Li 
ghtEmitting Materials and 30 

DevicesjMacromolecular S 
ymposia, 125, 1-48 ( 1997) tl* 

SfrCfc 0 , «BfcJ: 9#0Jlffi«~ffl^}£4ixft . 

[0003] ^r«aaiM2tmT«*wr7 * t txm 

-Wvf^-c&ft. *XrWf4^ft^£4±IS*^-ft 
[00 04] 

- N , N ' - i?i])V)^f— JV- t'y x -/L- ( C B P ) 
(A1Q 3 ) &k&tL* ZtlbimJjb tOLEDTfl 

x htjs-rft^x hfffccii^vn x^.? h^cowfeffl 
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[0005] mx&>m\zi& (iftiMwo , as 

m 1 HfiS3 WPSttM (TDK, i Dxi;K-«l 
(SO) ^<7)«#£-#?f 0 OLED«m:*Sft4«31&Z> 

3 fiJ|B»»ta^< OLED ft . 

ftwfKewm:*i ft Tft *> 0 . Ltz A* -5 

izM^&*^mmzmm-&z\bimw;t,zM£L\\ 

[0006] OLED ftCOmmWZpWMWM, ZWlZ 

tfir^fcSS (HOMO) fc fHBj^ (LUM 

0 ) cO^<7)X^;^-iSi; LTS«§tcS . 
[0007] -t<?>5R3WB3K3R'C*««^, 
hWH<OflSlJi»iB3S3JI«JII (Tl)ii »^L<Ji, 

y x h 1 ilia 3 ± 0 « v \ a^Ta . * 
x h co^ 1 mm 1 fiiitt® «iiam . yx b <vm imm 1 

SRWRJ: j; £ *x h - y x V Mi. 

^QMML ( 5 0 0 nm «fc *)m\^) <7)£o %itWl*iM\ ^fe 

(criteria) ^iHWCJi, 

(phosphorescent system) 

»±*vvfft3e»**i*-r«. r s^j (fiu 

orescent system) (i, ^&C0^k3^t>^ 

1 fiJim^^^a^cj; ft h<nx'h&%&t3k*mmt 

[0008] apsJHBtc J: ft«ffc#4 L^yx h -^x t 

iot, -Hi*:*v^JjliB3fi®KJB (Ti) ^t^^x 
[0009] 

[ISS^jS^ft^ft«¥S] m^Fffi^ttWSBItHa 

ftttotftfimM (system) TS)ft<Ii: 

;k i; * ft £63t:£ ft y x b j&» 6 ^3K^*T' 

fcJ;y'six^-«iJi,o„ -e*iS>tt*fc, Mb b h 
flit i a b-t&fflfil&J: *)'J*(k< . BMtfk O^S^rft 



(5) 

7 

[ooio] i^idt, — JWWcfcv^ 

[0011] 
Ufc6] 




(!) 10 



fcR2 HR7 tT'COiKK i; i> 1 o«3j?-;H(BlilB* 

yis-r)H^&¥&y6ik-&mx'$>%>„ tit t^mmmm 

Mi*^h«tijfiv^fl5lli|jB3aWK!Bt«>o. fti># 20 
iU^UBBIMCiJVVt. S5 0 0n 

[ o o l 2] if , Ri <nmrfWtf£MiM&£1xfc. 
ys.—iVTS.ymx-Jt ( i ) 0>%)W*/—iu&w&\z.2 

HtSCt^-CIS, ifcODsS (II) liflHsT**. 
[0013] 



UL7] 




[0014] X^? N/l'COja-feM^t: 5 1 0 n mOb°— 40 
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[0015] JMWJIWtCfe^T, *ISTO. HlJVr*/— 
fc* o«^ffi#SWt^t; =t 0 Hi , tWIS 

Tvh^^irrJ T(smal 1 electron— ric 
he ore) ^tf*Xh-fXbMMii:n. # 

(h'J7x -;)^ 9 > Kc t' ) ^toi l£0l«|tfJt 

[ooi6] icT) i a tc, #3&HJJte X h^Wt?m?sU 
xx-mmztiz-yxv-ftxh^ymcoi ^?xit * 

/k* ? yfy hWR £ ft § a 7 , * £> tffc ^ r taBr^f * 
ffift$ftfc;#;WN*7*— /P3££-£tf . lufE^'x Hi*x h 
&3CiR, t-^^±t3ifiiiafft«^'< 

*xhos myxhos i io*v^. «3e*r 

^hOTllifxbOTlJ;Oili\ 
[0017] 3fIO^;^S'V-;P<7)e (branch) 

(cj; 0HS^?tO'-if>' ■ -zmmiffi (I I I) tL 

[0018] 
[^8] 




[oo 1 9] ifr&L^mwmiz&^x. 7x-;k r 

V-Zl^P^-^^S^y-feV • 3 7(DM*^ (IV) H 

[0020] 
[^9] 




[0021] jaTtBttSft* «><o*-£*>T, mmft 

mw^yx h%&Mm*mm-& - 1 #-ca 4 . 
[00 22] *^ B Jco*®^*¥<a 
flW"4 ; k £ 4 a fclSttSfufc. JftffHfcWilS 

[00 23] 

14, ^'x h^ft^W*^ Mfc^v h y v ? xt: 
£fcj&*aiL<. *R«fclW(i. "rS^^WK^a 

Wcr>$tttx$>&„ 

olz. 4 rtyfi-C* L=5r ^ J: 3 SriBBW? # 4 ft 
5l«Sr< 5:4 4 3 fc, *x h*>£>^X h^WHcx*^ 
=¥-j5^MBrt* £ k t V \ ^*W&x*/Mf-# 

■ 7 7*'*^ h^A> h ■ df> •y7°OfeHF*]tA4 

&m*iimt&tiibcDm2CDijmi±. watnsm ( a i 

i g n m e n t ) fcRBtt* . 1 fiH*X h/ 1 fi*B^' 
X h^T"{4. *X hcollftx^.:? h;^k ^'X t-cog&iRx 
b jVt tf5lBIfc*Sr 9 4 fc & „ SWW3rx*;Hf 

, ^x boH^x^? b;i-^'3M(:I^ 

W&&&X b co^iiJ: *) «v x^r ^7"V v 7 x 

(&mm&e x c i P i e x ) rtjm&mmaz o . a 
#ra4 , x *f[&—mb £ mmizwm tz-t 4 fc*> t , 



* v-jbM*x bmmz mmrt - k t 4 o , k & 

»£T-#4k^dik£jltnL*:. UfctfoT, #$&HJ! 

4 . 6 cot l x*/l*¥-JWi ( H1IJ4 £{4itSfc 4 
4 ) t 4 0 , MJ$r*x hSfifciiSW-* £ k t,zfo& . 
[0026] ab4V44-ft^«jtt*^<i£M 

£*D4 <! k &X% 4 . SrSSiJ-T 4 fcft 

#fiJt=ffl^4 <r k 4 . *m 

20 $WTff*ffi^W4ix4^, ffim. Window 
s 200 0™ JfflV^IBM PC 

t m r ^ ,„ h 7 *- A-CHftSflfc. . H y 

percube, Inc. (Gainesville, 
Florida) ^7ffIR"f"4 Hyperchem6. 0 

ttcosss^siuiLfe. ffimyr-tfbUzmL. Hy P 

erchemTMf#3tflJft#l>MOPAC 6. 07 

( — fiat^ v ra$ ftf rati 4 r/kn- y xa ) zm^x. 

30 ftRW5^KO«jtfl:S^T Lfz . iJcfc: , flBt* Hyp 
erchem™7t-77ht:im. Ht^a^H 
OMO, T liSiffS HfiSX^./^— 2p©^iR464^ 
J6fc, ZINDO/SffitJ:'), l^CltYM-^mmL 

S>'9o4 0 

[0027] IffllS^fcT 1 h ffl^ilJ J:tK 

-t&tHbizm^btLft . 2-^OW^I:ft*T-|P«-r4^ 
tRt^5£^ffl^4k, ^^cOfi^TltlCo 
40 t^T. tfc^'oT, 4fc*xhWWk UTcoffiMW^ii 
ttH-5^t, ^^ , 0tCiE»ltl8*-^x.4i;#^^fi 

4. l^l. ttst J: 42rffit4, ^xbmumcomm 

COT 1 x^;^-2Pfi&iElfifc(4^i®L^^-CS)4 o . 
ltfft:J;4*a^ffl^T, hWPHieMS^^N-*^ 
*fc<4. ^^{4, S35rttlK*-rftft:»fc, 
M LT v ^ ftixtf ^ 6 k 4> #^ ^^xT ^ 4 . 
[0028] *S5rM : F«*£»£!fcK>fc:, ^^^a 

coy * hyJMtl, «t o *x bWf4{4xVs-< xrt 

50 (7)m^f«iji (^-^t^{4«^) *i»nic^4. *wsffl 



1 1 

L . ZtUt^coT V -)VT 5 >fo l> \ m#jWW 
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^4. iiOiat, T?)3S ( I ) £$3Wt, Ri lztt~t 

[0030] 
[ftlO] 



[00 3 1 ] R2 HR7 14*— ;HiiMtt^;w^/— )V 

[00 32] 

[-fbi i ] 




-R, 



(!) 



20 



[0033] wmmz.. ^ ( i > s-ft^«oaBt 30 

x :=.;kT S7) - 9 - T)V*)VA)V^f— Jl-COWmifW; 
#\ S. Grivalevicus, et a 1 . , 
r 3 , 6 — D i (diphenylamino) — 9 — 
alkylcarbazoles:novel hoi 
e transporting molecular 
glassesj Synthetic Metals, 
122 (2001) 311-314 izm^tlXH 9 . 

#RatiO*BBWi»;ffl»ai^s. Ri 

[00 34] 

[ftl2] K 

50 




(IT) 



[003 5] IfftWRi fc LT^^;k^*-r-g., 

xmrnttz. 

[0036] 
Htl3] 




IttP 





18 -??0>-B 



[0037] 2. 5g^3, S-yVn^^/l/y^/Wt/ 

^S^Lfco 2 5mL^i*rh7bKn77y (TH 
F) s ^^W:l0mL(7)l. OM^UW/KxP 



(8) 



1 3 



^^y-;w;ft^. zmi (2) zmwt lthurl 

[0038] jJcfc: 1.417 geo^/t-Ay— /K 0 . 7 
4 1 3 gtf>«ffl&*. 2.21 gemMX U^A. isjtf 
0. 2 04gO18-^7 I )y-6x-f/t/i;W: i 
1.2 26 gt0-ffcllrft2£ , fgilft. ffiil^il^^Xatc 
Xtl. WMX'2my^yi^o.Ltz. 35mLC01, 2- 
S^uu^y-fefyfcin*., »&fll£2 0nHfi6Ufc. 3 

HttSrrJS'JU atfLXf-UyCifcifrU MXfz. 
fUGKffi £ ttft* -f - 1/ y T , £ «£ft05§qt 

mil, m&tf*mLtz> mmtm^^mt. m 
mz. mm&t Lxmmzi ■. 4«ixf;i,/Mt 
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^aV*0KS-fr!3rj&*6«EEfc:LT«liL, «xf;l 
[ 0 0 3 9 ] SS 2 <DnffiBMi,Z& \t ^X . J: s y 

tf. »!M:371Mr£tt» ^y-tfy, 7^y, f^7i 
[0040] tf/w^/^l-Sj^^Ufc'hSfcaTSW 
(TCB) -e^^o 

[004 1] 
[ftl4] 




(in) 



[0 04 2] £«-ffc&*ft£<JW>,i: otLTMLfc. 
[0043] 1. 0179 gO 1, 3, 
-^.y-fefy, 2. 763gt0K 2 CO 3 , 1. 734gt0 

•vz/j-Lfz* 4 OmLso- h o-^y-bfy £flux_ . il-^ 
SfCJftEES 3 * L , <Jc£ 1 2 0 m LCXX 9 J—iV^Mf. 
[0044] <5cfc*j®ft* ? nn*U tBWL , 



*SI^LT8 : 2o^^^yy/^#-9-yi§M^ffl^ 

7?i/ay^I§t, 1 : 4C0?an^A/^-tf 

[004 5] WtC#* U^UHMfciJlvtH:, 

tfWttltiiLt i iv^ Wli, &0 

30 flfjtSriol, 4-^' ( 3-7cn— K 

[0046] 
[ftl5] 




(TV) 



[0047] aUtftffiStLJ: 5 kl4Jg*>sarv^ tjiV 

com? m^mt> % m&b . znztimt x^fa ttxm 



TfE^ft-S-ft (ix) tj±v (x) offi^ y-e'yso 
J; 3 3r»2 . tJWtV-JVMX'imt L < $:^»fH&C 

[0048] ffil&ft^Bi (IV) £-&jfc$-*fc*>fc, 4« 
IU#:*C&&, 3-7x- ;P-1, 2, 4-b'Jhh'n- 
A)V)^f—}V*mzi. ol/ZLX&f&Lfz. 7 7X31;, 



(9) 



1 5 

7i- )Vt. V?i?> (2. 16g, 2mmol),4- 
7x- )Vis7Y2^*rJ> ( 3 . 48g. 2mmo 
1). 1 mLWHC 1 fcitA'2 OmLOSIS^jDi.fCo 

m L , 7k"C» L . ^ ? J -)Vfr hWt^ L fz o 
nt>ntzURm$2 . 8 g ( 5 6%) T*-?*:. 5k^S 
I^MfiJ^ (DSC) £J;&g!l5rcJ£. ^ &tt&m± 1 3 
rCOlfoS (Tm) S^Lfc. 

[0049]}^:, ^mfotkmk* . 5 %; t5 V*7 A ■ 
f-*3-/Mfrffl^, 2 5 0°CT-3 0#7WtTBbk*L 
34 10cm- i (NH) CO I R (— — M tf— 
$\ fcJ:tfDSCfcJ:9jg£$*ufcBliSTm=2 2 1*C 

[00 50] friz s ;©3-7i — /w sy — /i- 

( 0 . 729g, 3mmo 1 ) „ 1 , 4 -£/3 — F^>" 
•fe> ( 0 . 4 9 5 g „ 1 . 5 mm o 1 ) , mfn^Z ( 0 . 
19g, 3mmol),K 2 C03 (0. 82 8 g, 6 
mmo 1 ) . Q-7'7 1 jy-63i—'r)V ( 6 0 

rng. 0. 23mmol) Sr, M*ffl»£Ktftt**iLfc 

&itXN 2 J*— i?Ltz, N 2 coi>bX\ 1. 2- : J7n 
o^y-fe>(6mL, b. p. 1 8 0°C) ^jD-t. ^ 

L/C . MfTCifc 6 1, 4 - 
(3-7s-WaY'J;H -O-tfygr WPxy^ 

^SISb h hLT«»L^„ ggffiOiRftliO . 5 0 g (60 

%) X'h-yfz ; Tm= 2 7 7°C<, 
[00 5 1 ] SiJOMi. P ' . P ' , P " - h V ( 3 - 

-> x. —jv v y ijjv^r viu) hv?* —)vr sy (3- 

ph CTPA) "Cftft. 
[0052] 
[ftl6] 
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[0053] mm^fx ymtmtmizi^ mzm^ti 
■tmiz, wm-tzbtMwcfoh* l*»u mmz 

[0 0 54] iS, H\ atSit^flffecOlfKoAHOSi 
■W^r^K— ;*>htl\ B. R. Hsieh, Ed. , 
r Organic Light Emitting M 
aterials and DevicesjMacr 
omolecular Symposia, 125, 1 
-4 8 (1 997) t=ietfe$ilT£'9. IHHtCj: 9*HH 

[0055] ®f3£K-;ty M£ifcttwa*uc*4. I r 

ppy3!l »feO«S3fc£3l L , SUfiMTffl ^ £>;fxT V * 
6 . Ha^WfeMM^Be** 1 . WO 01/39234 

tzm^tix&o . ac<aflBi*t>fe, 

[0056] 



(10) 



1 7 



ftM2 003-317966 
1 8 




S.WO 0 1/39234(1 #SHfc± D*BHWWfc 




[0 0 5 9] CBPI1 ^4 7 5nm|:©tftiiM 

t J; 0 , «t W^SSOfBEttyx h grfl3£g:-f & J: o 
fc, yxh{;ittS^h<0HlOlHI4!tli3ii 

[00 60] Miff, -ffc£* i , 4 - fx ( a/i^yy 
/10 ^y-t?> (ccp) (i:&coffiI£i,^, 
[00 6 1 ] 
[fl9] 



(vai) 



* [0057] *5fflHt ift*^ h«^jl^r'ffi£, &<7D 

10 i fc £ . 

[0058] 



<vn> 



[0062] 
[fftl] 



30 




mi 





Tl Jfcfcflt 


Tl t°— ^ 


CBP 


2.81 


2.67 


CCP 


3.08 


3.02 



[0 0 6 3] CBPfc±tfCCP^j£lis B . E . K 
oene, et a 1 . , r Asymmetric T 
riaryldiamines as Thermal 
lyStable Hole Transportin 
g Layers forOrganic Light* 



it Emitting DevicesjChem. Ma 
ter. Vol. 10, No. 8, 2235-225 
0 (1 9 9 8) fc£»3*iTi3 9 . «SHfcJ: 0*WWW 




1 9 

fl§3t£- i> 1,4- b'x-yXyy"^;i.Ayy^i/7 
x— ;P (db-CBP) Ul 1 man<0*7r!Jy 

[00 6 5] 
[ft2 0] 



(IX) 



[0 0 6 6] ^vXh-^Xh^ti^vt^Xhi: LT- 
l£ffi<^S. 

[0 0 6 7] $^=5r^J:b!KfiJi:L-C. ^ffiSI^ 
l , 4 -t"x- ( i>x>-y#/wsy'y;H ( d 

b-ccp) SH«Ufc. 

[0068] 
Ut2 1 ] 

'X 




(X) 



[00 69] ^/W^Z-Zl^^lt^y^atii, * 
Xhi£0*Xhtm£ LTi<^ft-^Hl*«ffl'r&ifctt 
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♦ OOnmiOfiH (WfeffiiSfc^ ) WttfBetfcKfcfc 

[0070] TCBi>J;y:'3-ph TC B £#ifftJfB 
Offc^** . Irppys^ hIBBfr F-^y h Srffl 
UTOLEDTSlLfc. ^-CCO^PBW*, 1 0" 4 P 
aX\ K-fL^f ■ XX ( I TO) ±£, ULVA 

IBIC-f^W^Hff^^WAL^, N, N'-t'X (l— 
7 "3~}V ) — N , N'-l-y7x-/Hl, l'-b*7i 
-)V~A, 4'-y7Sy ( «-NPB ) «IJ 4 0 n 

Irppys (5%wt/wt) W ! 5:Sf§40nm 
<7)3l3fcB. J¥S 1 0nm£OA'y^7n^ y ( B a t h o 
cuproine. BCP) fyt>%:&WM = F7v v 9 

*3j;t^'J¥§4 0 0 nmiOA 1 Q 3 ■ I r p p y 3 *> 
&&&«^MfiilJBS:3£*U A 1 Q 3 & it/BC P{±B 
*<nmak¥ffi3mfrt?A^Lfz. l 5 OnmW^S 
— ^A-CSHKfUfc 1 0 nm«OT;U5— ^A-'J-f-^A 
M(AlLi) (Li 1. 8wt%) ^*y-Fi: 

[007 1 ] Hff!BOLEDc03£jfetfJ ( p h o t o e m i 
ssion)t 04 F-4 5 0 0^MMKff"C 

T 1 8 [Ijjgfg ( tf- 9 ) fciy'HO M Off-Jf1B£-^6T s 

[0072] 
[^2] 



*2 





HOMO 


TI 


Tl 


Tl 




CBP 


-7.22 


0.01 


2 81 


2 67 


6.2 


db-CBP 


-6.95 


-0.39 


2.45 


2.38 


<0.3 


CCP 


-7.25 


-0.06 


3,0S 


3,02 


0.7 


db-CCP 


-6.95 


-0.39 


2.42 


2.37 


0.01 


TCB 


-7.60 


0.11 


3.07 


2.82 


1.8 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a guest-host 
light emitting system suited for use in an organic 
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light emitting device. 

SOLUTION: In one mode, a host material includes 
electron-donating chemical species bonded to 
nitrogen and a compound having an aromatic amine 
group bonded to a single or a plurality of carbon 
atoms , or a carbazole core having carbazole group . 
In another mode, the host material includes a 
compound having a single atom or a monocyclic core 
bonded to a single or a plurality of carbazole 
parts, which themselves may be substituted with an 
electron-donating group. The disclosed host 
material has a large band gap potential and high 
energy excited triplet state, to emit a short 
wavelength phosphorescence by a guest material 
accompanied thereto. 
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